ABSTRACT The use ofmortality data in the form of standardised mortality ratios (SMRs) 
The Resource Allocation Working Party (RAWP) national formula is used to calculate the fair share of National Health Service (NHS) revenue (the resource "target") for hospital and community health services which each of the 14 Regional Health Authorities (RHA) in England should receive.' Annual allocations are gradually moved towards target values by the Department of Health and Social Security to achieve an equitable distribution of funds. Analogous formulas, varied in response to local circumstances and data availability, operate below Regional level and determine allocations to District Health Authorities (DHA). Similar formulas operate in the other constituent countries of the United Kingdom. The national RAWP formula uses mortality data in the form of standardised mortality ratios (SMRs) to account for variations in the need for health care resources, defined in terms of relative morbidity, which remain after the size and age/sex structure ofthe population in each Region have been taken into account. The adequacy of mortality data as a proxy for morbidity and thereby for need has been criticised continuously since RAWP was first implemented in 1977/78. RAWP chose to use mortality rates for a variety of practical reasons such as their annual production, accuracy and availability at all levels of the Health Service, but also because they were independent of the existing unequal supply of health service resources. The Working Party also had evidence from its own analyses that mortality rates correlated well with the limited range of available morbidity data (eg, sickness absence rates and self reported illness rates from the General Household Survey) at RHA level. RAWP argued that morbidity rates would, in turn, reflect the socioeconomic and environmental conditions in an area, since adverse conditions were known to increase the susceptibility to disease and death. The RAWP 191 192 analyses showed that SMRs were highly correlated with a number of indicators associated with deprived and lower social class areas (eg, early termination of education, unemployment and public housing).2 Like SMRs, these indicators tended to have high values in northern Metropolitan Districts. The validity of mortality rates as indicators of relative population morbidity has been questioned in a number of studies."5 The use of SMRs in RAWP has also been criticised for understating the additional needs of socially deprived areas.2 7 However, other studies have produced results which support the use of mortality data, both as a morbidity proxy8 and as an indicator of adverse socioeconomic conditions likely to be associated with additional needs.9-" A recent review of the literature on the needs weightings in RAWP concluded that the case against the use of mortality rates was as yet unproven.'2 However, the question remains: is there a case for taking account of deprivation in the RAWP formula on the grounds that not all the needs associated with adverse socioeconomic conditions are necessarily reflected in morbidity or mortality rates? This question formed an important part of the recently completed NHS Management Board review ofnational RAWP.'3 14 In addition to its impact on levels of disease, deprivation may affect the need for resources in at least three other ways: by reducing accessibility to services, as in the case of people too poor to own a car; by increasing resource utilisation for each treated condition; and by adversely affecting the outcomes of health care (eg, by increasing postoperative complication rates).15 For example, it may be argued that the use of SMRs alone in the RAWP formula may understate the resource requirements of health authorities in deprived areas if elderly patients have to stay in hospital longer in order to be fit enough to return to poor housing conditions. RAWP was concerned, in contrast to this approach, to avoid distorting the resource allocation process for health services by reference to socioeconomic conditions which health services were poorly placed to ameliorate.
The RAWP review has recommended including an allowance for deprivation in the national formula on the basis of an analysis of the determinants of hospital use in small areas. 4 The analysis reported in this paper seeks to contribute to the ensuing debate about the appropriate need indicators for inclusion in RAWP by exploring the relation at RHA and DHA levels in England between all cause SMRs and routinely available indicators ofmorbidity and deprivation. The research for this paper describes the relations at RHA and DHA levels between all cause SMRs and (1) morbidity rates, (2) deprivation scores, and (3) individual variables used in constructing deprivation indices.
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The analysis provides an indication as to whether the relative needs of any parts of the country are likely to be systematically underrepresented in the RAWP formula. There is particular concern about whether the use of SMRs alone adequately reflects the needs of inner London.2 In addition, the analysis allows a comparison to be made between the behaviour of different measures ofdeprivation in relation to SMRs, with a view to suggesting which, if any, might be included in the national RAWP formula. The results also update earlier studies which were based on the 1971 Census6 8 9 and include measures of deprivation not previously available." 16 Whereas the research undertaken for the RAWP review was based on utilisation data, this study has avoided using data dependent on the prevailing pattern and supply of facilities rather than on variations in need. ' (1) in sub-Regional RAWP, all cause SMRs tend to be used throughout the formula; (2) the use of ICD Chapter specific SMRs in the NPIP component of the national RAWP formula implies an unjustified link between the mortality rate for a condition and the need for resources to treat that condition; and (3) the SMRs were to be analysed in relation to global indicators of morbidity and deprivation so a comprehensive measure of mortality was more appropriate.
MORBIDITY
In the absence of any other population morbidity statistics available at both RHA and DHA level, morbidity rates for the age group 16 years and over were derived from the two variables of permanent sickness and temporary sickness available in the 1981 Census. General Household Survey statistics on self reported acute and chronic sickness are not available below Regional level. The two Census morbidity proxies are defined as "permanently sick and therefore not seeking employment" and "temporarily sick and therefore unemployed". The Census data on permanent and temporary sickness were not specifically designed to measure population health status and they apply to a relatively small proportion All cause standardised mortality ratios and two indices of deprivation of the population. They can be used reliably only for the working age population (16-64 years) and have the disadvantage of being related to the employment structure of an area. For example, they may not represent patterns of morbidity among women in a spatially consistent way. Nonetheless, they do tend to represent relatively severe forms of morbidity relevant to the need for formal health service intervention. Townsend's Index of Material Deprivation. " I Jarman's UPA Score was designed as an empirical measure of general practitioners' perceptions of the effect ofa range ofCensus socioeconomic variables on their pressure of work. It has since been widely canvassed as a possible proxy measure of need for hospital and community health service resource allocation despite the fact that it was devised as a measure of perceived demand for general practitioner (GP) services. The score consists of eight Census variables derived and weighted following a survey of a sample of United Kingdom GPs. GPs were asked to weight a list of Census variables according to the degree to which they were perceived to increase the demand for their services. The UPA score was then compiled from the sum of the weighted values of each of the variables most frequently mentioned. The variables with their relative weights are given in the table. The Townsend Index of Material Deprivation represents a theoretical design in which four equally weighted variables, explicitly chosen to act as proxies for various aspects of a lack of control over material resources, are combined into a single score. The four variables are: unemployed, no car, overcrowding, and not being an owner-occupier of a home. Unemployment was selected as a surrogate for a general lack of material resources; no car as representing a low current income; overcrowding as a proxy for inadequate living conditions; and not being an owner-occupier as an indicator of an absence of wealth and of low income in the past. The Townsend index was chosen for analysis in this study because in comparison with the Jarman 8 UPA score it embodies a very different concept of deprivation and approach to deriving an index, yet it relies on using routine data from the Census.
The relations were examined, using scatter diagrams, between all cause SMRs and permanent and temporary sickness rates, the two indices of deprivation, and the ten individual Census socioeconomic variables, in turn, at both RHA and DHA levels. Correlation coefficients were calculated where appropriate. The principal results are summarised below.
Results
All cause SMRs and permanent and temporary sickness rates were found to be highly correlated at both RHA and DHA levels. The correlation coefficients for the four sets of relations were in the range 075-085, implying that SMRs were a reasonable proxy for these two, admittedly, imperfect measures ofmorbidity. Figure 1 
All cause standardised mortality ratios and two indices of deprivation in contrast to the other seven deprivation variables analysed (overcrowding, elderly living alone, under fives, single parent families, changed address in last 12 months, ethnic minorities and non-owner occupation). The same three variables (unemployment, proportion unskilled and no car) also show strong linear relationships at RHA level with the two Census morbidity indicators of permanent and temporary sickness (correlation coefficients > 08).
At DHA level, the marked dichotomy between inner London and the remainder of the Districts is clearly observed for all the variables in the Jarman 8 UPA score and the Townsend Index of material deprivation. The sole exception at this level is unemployment, the scatter plot for which is shown in RAWP formula in addition to SMRs; suitable variables would include the degree of overcrowding, single parent families, elderly people living alone, ethnic minorities and residential mobility, but not those reflecting material disadvantage such as the unemployment rate and, to a lesser degree, the proportion of unskilled workers. However, this interpretation of the relations observed begs the question of whether, and if so how, features of areas such as the degree of overcrowding, affect the need for hospital and community health service resources in ways which are not reflected in morbidity or mortality rates. A frequently used hypothetical illustration of the direct effect ofdeprivation on the need for hospital care is the likelihood that people living in poor housing will stay in hospital longer for a given severity of a condition than non-deprived people, thus requiring more bed days. However, research on the determinants ofhospital utilisation undertaken for the NHS Management Board review of national RAWP found little evidence that lengths of stay were longer in more deprived compared with less deprived small areas.'4 Very few studies have incorporated the sort of detailed research at local level required to ascertain how the health care resource needs of deprived people differ from the non-deprived.21 22 This, in turn, raises the question ofwhether the health related problems of deprivation merit remedial action by the hospital and community health services, or through the primary care system (which is not covered by the RAWP system of resource allocation), or indeed, through actions which are outside health care altogther.
The results can equally plausibly be interpreted as showing, by contrast, that in inner London, despite high levels of deprivation as measured by two Census based indices, the need for health care resources as measured by SMRs is lower than would be predicted from the relation between SMRs and deprivation in other parts of the country. This interpretation based on a concept of need in terms of ill health raises the possibility that the social indicators comprising the Jarman 8 UPA score and Townsend index (eg, households without access to a car) may represent different phenomena in different parts of the country and may not necessarily indicate need in a consistent way. For example, people have the choice not to own a car in central London without this necessarily affecting their quality of life. Thus not owning a car is less likely to be an indicator of low income and poor access to health care in central London, where public transport is highly developed, than in a rural area where it may be essential for participation in normal everyday life. The ethnic minority variable in the Jarman 8 UPA score is another indicator which may vary in validity between different parts of the country. Since there is no direct question on ethnic origin in the Nicholas Mays and Susan Chinn Census the indicator is defined as the proportion ofthe population resident in households headed by someone born in the New Commonwealth and Pakistan (NCWP). As a result, second generation members of ethnic minorities originating in the NCWP are likely to be underrepresented and the NCWP population inflated in places which receive a larger proportion of the immigrant NCWP population, such as London.23 The Jarman 8 UPA score also includes a measure of residential mobility which is hard to interpret in this context. It is possible that the high rate of residential mobility observed in inner London poses particular problems for the delivery of selected community health services and thereby increases the costs incurred by inner London Districts in discharging their responsibilities. On the other hand, the inner London areas where people change address frequently are also affluent areas of rapid "gentrification".
The observed relation between SMRs and deprivation with its characteristic inner London/the rest split may be explained by reference to the independent effect of other confounding variables. There are at least two potential hypotheses of this type. Firstly, the lower SMRs but higher deprivation recorded in inner London could be the result of the relatively high level of health care provision available in the capital in the past. Under this hypothesis, SMRs are seen as measures of the outcome of health care rather than measures of need for health care. One implication of this hypothesis is that the removal of resources through RAWP redistribution would be detrimental to the health ofinner London.24 Secondly, the observed relation between SMRs and deprivation could be explained by environmental or climatic factors operating outside London and independent of the current socioeconomic conditions as measured by deprivation indices based on the 1981 Census. For example, hardness of water is known to have a protective effect on coronary heart disease. 
